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NOTES ON PRECAUTIONS TO BE TAKEN WHEN DRILLING OIL OR GAS WELLS THROUGH 
WORKABLE COAL BEDS OR THROUGH MINE WORKINGS! 


By C. A. Herbert? 


The added hazards to mining incident to oil and gas wells penetrating the coal 

measures in proximity to mine workings, havo long been recognized in those fields where the 
extraction of oil, gas, and coal, has been in progress for a number cf years. The history 
of these fields is replete with stories of serious mine fires, explosions, and miraculous 
escapes from both fires and explosions due to either oil or gas finding its way into the 
Bine workings through the strata, or by mining into an unknown or uncharted and abandoned 
oil or gas well that Had not been properly plugged. 
- The Director of the Bureau of Mines, in response to numerous requests from coal 
operators and oil and gas operators, called a meeting in 1913 to discuss necessary pre- 
cationary measures to take when drilling oii or gas wells “hrough workable coal beds and to 
try, if possible, to formulate a set of reguiations that might serve as a guide to those 
persons preparing regulations covering the drilling of oil and gas wells in the various coal 
producing States. 


This meeting was attended by representatives of the coal, oil, and gas industries, 
State geologists, State mine inspectors, and representatives of the Bureau of Mines. 


A committee was appointed to prevare a set of regulations, which was later published 
as U.S.Bureau of Mines Technical Paper 53; the dissussions and results of the meeting werepub- 
lished as U. S. Bureau of Minos Bulletin 65. 


Later, the American Institute of Mining and Metallurgical Ensineers «ppointed a 
committee to draft a model law for the use of the legislature of any State soncerned. This 
Committee made its report eon April 27, 1928. 


Several «f the coal mining States now have more or lass comprehensive regulations 
governing the drilling of oil or gas wells through workable coal beds, others have regula- 
tions that are inadaquate, while some have nro regulations. The State of West Virginia 
recently enacted a law containing rog' lations which are the result of a comprehensive and 
careful study of the problem. The drilling and mining requirements have been patterned 
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largely after the report of the committee appointed by the American Institute of Mining and 
Me*+allurgical Engineers. 


Recontly, inquiries have come into the bureau from coai-mine operators in States 
where miniag ooerations of coal beds are not adequately protected by existing rogulations, 
and it is in resvonsa to these inquiries that these notes have heen prepared. 


LOCATION OF WELLS 


Coal compenie3 who were fortunate enough to have acquired All mineral rights, in- 
cluding oil and gas, by purchase or lease, have been in a position to demand proper pro- 
tection by *hose drilling the walls. However, in many instences the original owner of the 
land disposed of the coal and of the oil and gas rights separately. Wells were drillod, 
later abandoned without being plugged, and no record made of their location before the coal 
rights were sold, or at least before the hazard of unchartod or unprotected wells was real- 


ized py the coal companies. 


Tho exact location of atl oil and gas weils penetrating workable coal beds is of 
first importance, and @ careful survey should be made to determine the location of the wel's 
with respect to boundaries of the tract of land or Government survey corners. A map showing 
their location should be prepared, on which the axact distance and direction of the wells 
from the reference sorners is shown. The names of the adjoining property owners should also 
be shown, as well as any othor information that might assist in the relocation of the wells. 
Tt is also desirable that a careful log of the strata passed through in drilling the weils 
should be kept and should be shown on the map. A copy cf the map should be filed ae a record 
at the county recorder's office, and also with the chief mine inspector. When the coal 
rizhts and oil and gas rights are sepirately owned or Jeased, a copy of the map shovld be 
given to the coal operator, who should accuratoly locate the wells on both his property 
and mine maps. 


Where it is possible to do so, the wells should be so located as to conform as nearly 
as possible to a definitely projected plan for development of the coal beds; the wells 
should be drilled through permanent pillars, or located where pillars may be left around 
them with as little loss of coal and cause as little inconvenience to tho cporation of the 
mine as possibile. In no cass should a well be located within less than 15 feet of any 
underground haulageway, airway, or traveling way, in so far as this is possible. 


It must be recognized that drill holes may deviate materially from the vertical, 
hence at must not be taken for granted that the intersection of the drill hole with the soal 
bed will be vertically beneath the top of the hole. The provision of a pillar of coal to 
protect the drill hole from distortion by movement of the overlying strata after coal has 
been extracted and to protect the mine from leaxing gas or oil must allow for a variation 
of so9veral feet (5 to 25 or more) in the estimated point of intersection of the well with 
the coal bed. Holes drilled with cable tools are likely to be more nearly vertical than 
rotary-—drilled holes, especially if ths cover above the coal bed is shallow. In doeper 
walls, a deviation of one degres from the vertical will cause a deviation of 174 feet hori- 
zontally at a depth of 1,000 feot. Many mining companies have found it necessary to survey 
drill holes to determine the exact location of the bottom of the holes. Where coal beds 
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have thick cover (anything over 1,000 feet) surveying of driil holes shovld be considered 
necessary in connection with any provossd planning to protect wine workings. 


OIZE OF PILLAR AROUND WELL 


Since it has bean determined that a coal pillar surrounding aa oj1 or gas well can 
not be depended upon to keep either the oil or gas from finding its way into the mino work- 
ings, either through the coal or through the overlyinz or underlying strata, essentially 
its only function is to protect the wall from damage due to possible movement of the strata, 
resulting from the extraction of the coal. Hence, the size of the pillar toc be left will 
be governed by tre depth and thickness of *+he coal and by the character of the overlyirz 
and unierlying strata. A pillar of over 100 fest in ciameter would seldom be necessary, 
wiile, on the other hand, one of less than 50 feet in diameter is not edvisable. Evrperi- 
ence in the particular field where drilling is being done, taking into consideration the 
thickness of the coal bed and of the overiying strata, wouid perhaps be the best guide as 
to the proper diametor of the pillar. 


DRILLING WELLS AND PROTECTING WORKAPLE CCAL BEDS 


The revort of the committees of 1915, published as U. S. Bureau of Mines Technical 
Paper 535 previously referred to, recommends that where the driil hole penetrates ons or more 
workable coal beds, the hole should be drilled 6 inches greater in dinmeter than the lar- 
gest casing to be used, should be at ieast 30 feet below the lowest workable coal bed, and 
the space between the casing and the wall of the well should be filled with cement mortar 
or puddled clay to a distance at least 30 feet above tha uppermost coal bed and below the 
lowest workable coal bed. The purpose of this procedure is to protect the casing frog 
corrosion, as weli as to try to prevent gas or cil loakage. 


Due to the irregularities of the drill hole and the difficulty of properly placing 
~@ither the puddied clay or cement mortar in tha narrow space between tre sasing and the 
drill hole, there has been considerable question in the minds of many persons as to the 
efficacy of this plan, and the later uncovering of drill hoies where this plan had been 
used confirmed theses doubts. (Reference is mado to a piper by W. &. Fohl, appearing in the 
"Proceedings of the Engineors' Scciety of Western Pounsylvania," March, 1927.) 


In the final report of the committee of the American Institute of Mining and Metal- 
lurzgical Engineers, the following nethod of protecting the coal from contact with the gas 
or oil is recommended. 


Article ITI. Section 1. A wel) penetrating one or more @ort.atle coai beds snall be drilied 
to suoh a depth, and of such a size, as will pernit tho placing of casing and packers ir the hole at 
suon points, and in sush manner, as will exclude all oil, gas, or gas pressure from tne coal bed, 


except svobh as may be found in the local bed itsel?. 


Each string of casing to be run in the hsle shall be provided with a steel casing shoe or 


collar, to be firmly fixed on the b-ttom of tre string of casing. 
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Each suring of casing run through a wortable cca) bed spall] te seated, at jeast tnirty fect 
below said coal bed, in twenty feet of ocarent, mud, clay, or other nenporrus saterial wnich will maxe 
an effective seal. After tno first string of casing aaa bees. so seared, drilling may proceed to any 
recuired dopth, and a cecond string, running ‘hrough a workable ocoel bod, as well as succeeding 


strings, may be sot in a similar manner. 


Section 2. In the event that gas is found penoath a werkable coal red before the nole has 
been roduced from tne size it had at the coal bed, a packer ska!l ke placed below the cval bed, andi 
the gas, by means of it, diverted to tna inside of the adjacent string of casing througr perforations 
made in said oasing, and threvgh it passed to the surface without contartt with tna coal bead. Should 
gas be found between two workable bedz of coal, in a hole of the same diamctur from hed to bei. two 
packers snall be placed with perfcrations in tre casing beitwoen them, permitting the g23 to pass to 
the surface inside the adjaoont casing. In either cf the oases here specified, tre strings of casing 


shall extend fron their seats to the surface at the tsp of tre wol:. 


Secticn 3. In tne event that a well becomes productive of natural gas or petroleum, all coa!- 
provecting strings of casing shall remain in placa during tne life of tne well. During the life of 
the well the annular spa ces tetween the various strings of casing adiacent to workatle coal beds 
shall be kept open, and the tops of said casings snall be provided with-casing heads, or cthe> suit- 
able devices, wkich will permit the free passage of gas, tut frevent accidental or malicious filling 


or said annular soases with dirt cr dstris. 


Section 4. Should it be fcuna necessary to drill a we'l throvzgh ta9 hyrizen of a coal ted, 
mining operations being conc:uded and ‘ne coal removed, the hole saatl be drilled at Jeast thirty 
fert below tha coal bej, of a siza egufficient to permit the placing of a Jiner wnicsh 3hall start not 
lees than twenty feet beneath the horizon of ths sccal bed and extsnd sot less than twenty feet above 
it. Within this liner, which may he welded to the casing to be used, sh2ll ke sentrally placed the 
largest sized casing to be used in the well, and tne space be‘ween the iliiner and casing shall be 
filled with cerent as they are lowered into the nole. Csment snall be placed in the bottom of tke 
hole to a depth of twenty feet to forn a sealed seat for both iiner anc casing. Beyord this point 


drilling sha2l proceed in the mancer named in previous sections of this artiole. 


Should it be necessary to drill tnreugh the horizon of two cr moro workabls coal beds in 
which tining has been concluded and the coal removed, the liner a3 afcresaid shail be s*arted not 
les3 than twenty feet below tne lowes? horicon penetrated and be extended to a point act l?3ss than 


twenty feet above the highest. 


In 2 number of mining districts where little or no recovery of pillar ocal is 
attempted it would »be desirable to build a concrete or masonry pillar around the exposed 
liner of a weil running throvgh open workinzs, and to maxe the working places near the well 
more secure with rock-filled timber cribs. It would also be idesirabie to seal off the work- 
ings surrounding the well with good surstantial masonry seals and to put down a drill hole, 
near the well, into the sealed area to act as a vent in casg there should be a leak of gas 
from the woll. 


PLUGGING ABANDONED WELLS 
Every oil or gas well should be properly plyeged when avandoned —- varticularly 
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where the well penetrates workabie coal beds. 


The report of the committee of 1913, published as U.S. Bureau of Mines Technical Paper 
535, advocates that every abandoned oil or gas weil be plugged and filled solidly, from 
bottom to top. It is recemmended that the hols be filled with rock sediment, sand, or clay, 
or other suitable material, to form a hard and firz strata above the producing sand and be- 
low the inside string of casing. In this hard stratum three seasoned wood piugs, each 3 
feet long and of a dianeter equal to the diameter of the hole, should be driven into place. 
Then, at ‘east 10 fest of slay should be tamped on top of the plugs. From the clay to the 
bottom of tho next string of casing the hole should be filled with sand, rock sediment, or 
other suitable material, and then a plug driven in as described; *his process should be 
repeated as each succeeding string of casing is pulled. The outer casing or casinzs that 
were put in through the coal seams, should be left in place and shouid be filled with clay, 


sand, or other suitable material. 


The report of the committee of the American Institute of Mining and Metallurgical 
Engineers recommends the following method of plugzing: 


It shall either be filled with mud, clay, or other nonporous material from the bcttom of the 
well to a point twenty feet above the top of its lowest oil, gas, or water bearing stratum; or, a 
permanent bridge shall be anchored thirty feet below its lowest oil, gas, or water-bearing stratum, 
and from said bridge it shall be filled with mud, clay, or other nonporous material to a point twenty 
feet above said stratum; at this point there shall be placed a plug of cement, or other suitable ma- 
terial which will completely seal the hole, account being taken of the rock pressure to be confined. 
Between this sealing plug and a point twenty feet above the next higher oil, gas. or wator bearing 
stratum, the hole shall either be filled, or bridged and filled, in the manner aforesaid; and at said 
point there shall be placed another plug of cement, or other suitable material which will completely 
seal the hole. In like manner the hole shall be filled and plugged. or bridged, filled and plugged 
with reference to each of its oil, gas, or water bearing strata. It is provided however, that where 
such strata are not widely separated, and are free from water, they may be grouped and treated as a 


single sand, gas or petroleum horizon, and the aforesaid filling and plugging be performed as 


though there had been but one horizon. 
ee # 


Where the well has penetrated one or more workable coal beds: 


It shall be filled to, and securely plugged, in the manner aforesaid, at a point twenty feet . 
above the top of the highest oil or gas-bearing stratum. From this point the hole shall be solidly .. 
filled to the surface with mud, clay, or other nonporous material; or it may be filled to the surface 


in the same manner, starting from a securely anchored bridge not less than forty feet below the lcw- 


6st workable coal bed. 


It is provided, however, that, if in the judgment of the Well Operator, the Coal Operator, 
and the State Mining Department, a permanent outlet to the surface is required, such outlet shall be 


Provided in the following manner: 


A plug of cement, or other suitable material, shall be placed in the weil at a point not less — 
than thirty feet below the lowost workable coal bed; in this plug and penetrating it, shall be se- 
Surely fastened a twoeinch pipe, without obstructions, which shall extend from the plug to a point 
ten feet above the surface, where it shall be provided with a "U"-shaped bend. 
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Following the setting of tho cenent plug and two-inch outlet pipe , as aforesaid, the hole 
shall be filled with cement to 2 pcint twenty feet above the Jowest workable coal fed. From this 
point the hole snall be filled with mud, Clay, or other nonporous materia) to a point thirty fet 
beneath the next overlying workable coal bed, if sucn there be, and the next succeeding fifty feet of 
tne hole filled witn cement. rom tho point last named the remainder of the hcle shall he fijied 
with mid, clay, or other nonporous material. Should there be mors than two workatle coal beds. eacna 
shall be protected, an& tho hole finally filled, in the aanner heretofore described in ‘tnis s.me 


paragraph. 
This report also contains the following proviso with regard to mining: 


All coal mines cperating in territory which ts being simultanecusly oparated fer tre produce 
tion of natural gas or petroleuz shall be treated as gaseous mines, and shali be operated with all 
the Known precautions against danger used in such mines; and these precautions shall be used as a 
safoguard against danger from wells, even tnough explosive gas is not Jiberated from the coal bed 


being worked. 


The paragraph quoted above provides for the gas hazard in a mino in a territory 
where tne soal and gas or oil are being extracted simultaneously. It is believed, however, 
that an even greater hazard exists where the oil or gas has been extracted as far as commer- 
cially feasible and the wells then abandoned without having been properly charted or plugged. 
Where these conditions exist, equal care should be exrercised as regards gas hazarde. 


Any coal mine operating in a field where oil or gas welis have been drilled or are 
baing drilled should take the utmost precautions against possible igniticn of gas or oil. 
Among the most vital of these precautionary measures are the use of no elestrical eqvipment 
but that of permissible type, use of none but permissible lights, and the maintenance of 
absolute control at all times over ventilating currents. Also such properties should be 
kent thoroughly rock-dusted throughout, and it is highly important that no blasting of any 
kind be done while the working shift is in the mine; when blasting of any kind is done it 
should he with permissible sxplosives fired electrically. 7 


While without question every operator drilling 911 or gas wells through workable 
coal beds shouid use the necessary precautions to prevent a seepage of the oil or gas into 
the coal beds or into the strata above or below them, yet it is hardly to be exvected that 
he will go to the expense of doing so unless it is required of him by the terms of his 
loase, or by law; and sincs the lessor too often fails to realize the necessity of such 
precautions and to provide for them in the lease, the coal producing States should enact 
Suitable laws to give this very nesessary protestion. Although the- framing of these laws 
or regulations should have as their primary pvurposo the protection of the lives of thoss 
engaged in mining, on the other hand every precaution feasibl3 shouid be taken to safeguard 
property rights, including not only those of the mine or prospective mine but also those of 
the persons invclved in the drilling or ownership of oil or gas wells. Doubtless any law 
or regulation on this subject could best be administered through the State Mins Insnection 
Department, as is already being done in soma of the leading coal mining States. 
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West Virginia has not only enacted a law governing the protection of oil and gas 
wells passing through workable coal beds, but has actually taken definite steps to enforce 
the law. That the coal operator is equally responsible with the oil or gas well operator 
for protection of the mines froa inflow of oi] and gas from wells passing through the coal 
bed being mined is well illustrated by the follcwing lotter to the csoal-mino operators of 
that State: 


August 22. 13°29, 
Cnarlertton, Ww. va. 
TO ALL COAL OPERATOPS: 
Gentlemen: 


Tre Department of Miues wishos to ca] your attenticn to Section 11 sf the Ci) Tell Regula- 


ticas, Chapter 26, Act3 2629. 


The ez.olosed Instruction Sneet will assist you in preparing tho mep3s réferrca to ia this 
section and the data required cy te Pepartment. If your werkings ara wit:in five hnundied faat or 
any oli or gas well or aay well being drilled for oi] or gaz, you snould at once notify tne repart- 
pent of Mines, and “he well operator of this fact and subazit a map, such as is described on the en- 
Closed sheet, together with sucn otner data es is called for thereon, with sgucoa history of said well 
as pay be available in order that the Department and the well operator may have the opportunity to 
approvo or object to said plans as the case aay be, and taat plans may be agreed upcn before the 
workings come within twe huadred fect of said wel:. 


Your attention le especially called to that postion of saic Section 12, which mak?s3 it un 
lawful to resove any coal cr otner material or cut any passagoway nearer tnan two hundres= feet of any 


completed wel] or well that is being urillod, withcut the consert o: the Dspartmeat of Mines, etc. 


any cca) vperator who is new removing socal or otners material within less than two hundred 
feet of any coupleted oil or gas well or well being drilled {o> o11 or gas, oust stop all mining 
operations within two hundred fevt of said 741] o> zqas well, or well being drilled for o11 or gas 
un‘il the plans fer mwiniag within tvo headr:d Zoat of caida well or drilling overations have been 
submitted to tie well opurator and tne fevartzent and have teen approved by the Department and agreed 


to py tne well operator. 


It is nessssar; that you give tne above your immciiate attention. (See Section 14, Chapter 


S&, acts 1929, for peaasty for tre violations of said Act.) 


Yours very truly, 


(SIGNED) &. M. LAMSIE, 
Chief of Department of Mines. 


Google 


I. ©. 6195. 


Should the reader desire to maxe a more complete study of this very important sub— 
ject, he is referred to the following publications, from which most of the data for this 
circular wore obtained: | 


"Dangers from 0il and Gas Wells to Coal Mining Operations and Draft of a Kodel 
Liw for Use of the Legislature of Any State Concerned." Final report of a committee of the 


American Institute of Mining and Metallurgical Engineers submitted April 27, 1928. 


Fohl, W. E. Recovery of petroleum and natural gas through overlying coal beds. 
Proc. Eng. Sos. Western Pennsylvania, vol. 43, No. 2, March, 1927, pp. 119-121. 


Hood, 0. P., and Heggen, A. G. Proposed regulations for the drilling of gas and 
oil welts. Tech. Paper 535, U. S. Bureau of Mines, 1913, 28 pp. 


"Jil and Gas Well Regulations of the State of West Virginia," enacted February 14, 
1329. Mining Lay of the State of West Virginia as amended by the legislature in regular 
session, 1929. Compiled by R. M. Lambie, Chief of Department of Mines. 


Rice, G. S. Safety in coal mininz (a handbook). Bull. 277, U. S. Bureau of Mines, 
1923, 141 po. 


Rice, &. S., Hood, 0. P., and others. Qil and gas wells through workable coal beds; 
papers and discussions. Bull. 65, U. S. Bureau of Mines, 1913, 101 pp. 
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